This paper uses two different criteria --a set of macroeconomic indicators and the intertemporal model of the current account --to examine the excessiveness and sustainability of Nigerian current account deficits over the period . Our analysis shows excessive reliance on oil revenues, misperception of temporary increases in oil prices as permanent ones and structural weaknesses of the economy resulting in unsustainable current account deficits and external crisis, necessitating the adoption of the Structural Adjustment Program in 1986. However, both the macroeconomic indicators and the intertemporal model point to an improved current account position over the past decade. The paper also presents empirical results from the application of the Present Value Model of the Current Account (PYMCA) to Nigeria. Comparison of the estimated optimal and actual current account balances shows several years with excessive current account deficits. Further, these excessive current account deficits were driven by consumption tilting.
INTRODUCTION
A notable feature of the Nigerian economy since independence in 1960 has been the recurrence of current account deficits and increases in external debt, which grew from about US$960 million in 1970 to an average of about $31 billion in the 1990s and slightly increased to an average of $32 billion during the 2000-2003 period. As a share of GDP, external debt was 10% in 1970, reached 110% in 1986 and stood at approximately 60% in 2003. Recurring current account deficits, coupled with the evolution of the external debt, raise questions about the 'excessiveness' and 'sustainability' 1 of the Nigerian external imbalances.
The concept of excessive current account deficits measures the deviation of the actual current account balance from an optimal or benchmark one. This paper uses the intertemporal Present Value Model of the Current Account (PVMCA) to derive and specify the optimal current account balances. Excess deficits are defined as actual deficits higher than the estimated optimal ones. The difference between the actual and the optimal balances can be used to examine how close a given path of current account imbalances may be to unsustainability. The notion of sustainability poses the question: can current account imbalances be sustained under the governmental policies actually pursued, while satisfying the government's intertemporal budget constraints, without requiring a substantial change, or will they lead to a 'crisis'? If the answer is in the affirmative, the imbalance is sustainable. Otherwise, it is unsustainable. This paper uses relevant macroeconomic indicators to assess the sustainability of the Nigerian current account deficits. Further, it uses the PVMCA to gauge the extent of external imbalances before and after 1986 for the Nigerian economy.
This paper makes several contributions. First, to complement its results from the econometric application of the intertemporal model, established macroeconomic indicators are used to assess the sustainability of the Nigerian current account deficits. 2 Second, it uses the intertemporal model of the current account to gauge the extent of external imbalances before and after 1986 for the Nigerian economy. Third, this paper appears to be the first in-depth country analysis for any sub-Saharan African country using the concepts of excessiveness and sustainability. Previous studies focused on industrial and emerging economies.
Section I presents the relevant aspects of the Nigerian economy, including the introduction of the structural adjustment program in 1986. Section II uses macroeconomic variables to examine the sustainability of the current account deficits. Section III presents the theoretical framework for PVMCA. Section IV derives testable implications of the PVMCA. Section V conducts unit root tests, performs cointegration analysis and determines the consistency of the Nigerian data with the PVMCA, as well as judges the excessiveness of the Nigerian current account deficits in the periods before and after 1986. Section VI presents the conclusions and policy implications.
THE EVOLUTION OF THE NIGERIAN ECONOMY AND THE POLICIES PURSUED
The macroeconomic variables that are appropriate for assessing the sustainability of the current account balance are rooted in the characteristics of the Nigerian economy during the period from 1960 (the year of independence) to 2003. This section especially focuses on the Nigerian economy before 1986 for an understanding of the interplay of external shocks and domestic policy response, which led to an external crisis in 1986. Figure 1 plots the Nigerian current account balances from . Clearly, deficits were the common and dominant occurrence during the period considered by this paper, with surpluses occurring in some years. In general, the surpluses during 1960-2003 were primarily driven by world oil price increases. However, during the past five years, current account balances have been consistently positive, a reversal of the trend observed during 1960-97.
External Shocks and Policy Responses (1973-81)
The development of the petroleum industry in the early 1970s transformed the Nigerian economy from an agrarian to an oil-based one. Oil's share of total output was 12% in 1970, increased to 33% by 1974 and has broadly stabilized at that level. The share of oil in total federally collected revenues increased from 26% in 1970 to 60% by 1973, reached a peak of 82% by 1974 and stood at 81% by 2003. In terms of foreign exchange earnings, the oil share of total exports was 58% in 1970, averaged 88% during 1973-74 and was 86% in 2003 . The dominance of the oil sector in the 1970s and 1980s reflected significant increases in oil prices during 1973-74 and 1979-80 . In hindsight, the Nigerian government and the public had misinterpreted these oil price increases as permanent, with the result that both the government and private consumption expenditures increased tremendously. Expanded government resources were transferred to the private sector through wage increases.
3 The increased salaries of the public sector workers also resulted in the private sector workers' agitation for salary increases. The demand-pull inflation associated with increases in the private sector salaries led to an increase in the general price level. With a fixed exchange rate regime and in the face of increases in domestic prices, the real exchange rate appreciated, with adverse impact on the current account balance.
The policy response described above could have been justified in the context of the PVMCA if the increases in world oil prices were permanent. However, such increases turned out to be temporary. According to the PVMCA, a temporary increase in the oil price is expected to generate an increase in saving and, with investment remaining constant, should lead to an improvement in the current account position. The misperception of the temporary rise in oil prices as permanent led to deficits in the balance of payments and the neglect of the traditional sectors of the economy, especially agriculture.
The Adverse Oil Shocks and the Policy Response (1982-86)
Given the Nigerian economy's excessive dependence on petroleum export earnings, the fall in world oil prices in 1982 had a strong negative impact. The Nigerian economy was heavily dependent on the imports of manufactured and intermediate goods, and import demand could not adjust quickly enough to declining foreign exchange receipts. The appreciation of the real exchange rate facilitated the importation of these goods and the government engaged in some short-and medium-term borrowing, creating a bunching of debt-service obligations, which was later to cause problems. This policy response to the fall in oil revenues failed to address the fundamental problems facing the economy and was not sustainable. The appropriate economic response should have been a reduction in government consumption expenditures, nominal devaluation of the currency, and a reduction in real wages to increase competitiveness in the tradable sector. The actual adjustment resulted in large current account and balance of payments deficits, reduced foreign exchange reserves and increased external debt obligations.
Given these developments, the government imposed trade and exchange controls. The policy of exchange controls and restrictions on the outflow of foreign exchange proved to be inadequate in dealing with the current account deficits emanating from excessive domestic absorption. The nature of exchange controls and their administration created uncertainties among private investors, which reduced incentives for private investment and encouraged corruption, rent-seeking activities and smuggling.
In addition to the heightened impediments to trade, the pervasive nature of the exchange control mechanism introduced serious distortions that greatly affected the overall performance of the economy. In order to reduce the level of absorption in the economy, the government had to introduce a number of austerity measures.
The Structural Adjustment Program and Attempts at Economic Stabilization
To deal with the severe economic problems by the beginning of the 1980s, the government introduced the Economic Stabilization Act in 1982. The National Economic Emergency Act followed in 1985. Both Acts laid emphasis on reducing the level of aggregate absorption in the economy. As laudable as these acts were, they failed to address structural problems facing the economy: the appreciated exchange rate, the unsustainable size of the government, over-dependence on the oil sector, and a host of other structural problems. The government reacted by introducing the Structural Adjustment Program (hereafter, SAP) in 1986. The SAP emphasized six major policy measures: restructuring and diversifying the productive base of the economy to reduce dependence on the oil sector and on imports; deregulation of the exchange rate; trade liberalization; deregulation of the financial sector; rationalization and privatization of public sector enterprises; and adoption of appropriate pricing policies (by eliminating subsidies), especially for petroleum products and in public enterprises.
In contrast to the policies followed in the 1970s, recent years have seen more prudent policy responses to unexpected increases in the world oil prices. These policies, such as conservative reference oil prices and saving of the oil revenue windfall, have been more in accord with the implications of the intertemporal model and have contributed to macroeconomic stability. Such a response to the potentially temporary oil price increases is likely to limit the vulnerability of the Nigerian economy to volatile world oil prices.
MACROECONOMIC AND INSTITUTIONAL INDICATORS OF CURRENT ACCOUNT SUSTAINABILITY
The macroeconomic variables chosen in this paper to examine the sustainability of current account deficits follow earlier studies in the literature (see for example, MilesiFerretti and Razin, 1996; McGettigan, 1999) . They are: the composition of the current account balance, size of the external debt, changes in the real exchange rate, economic growth, trade openness fiscal deficits, foreign exchange reserves, political instability and policy uncertainty.
This part of the analysis is divided into four major periods. The first period, 1960-73, extends from 1960 (the year of independence) to the first oil price shock in 1973. The second period, 1974-80, is from the first oil shock to just before the emergence of serious economic recessions. The third period, 1981 to 1986, includes various austerity measures implemented by the Nigerian government prior to the adoption of the Structural Adjustment Program. The period thereafter, 1987 The period thereafter, -2003 , is the post-SAP era.
The Composition of the Current Account Balance
A current account imbalance is likely to be less sustainable if it is due to a large trade deficit rather than a large negative net factor income from abroad: for a given current account deficit, large and persistent trade deficits often indicate structural competitiveness problems, while large, negative net foreign factor incomes may be the historical remnant of foreign debt incurred in the past. Therefore, it is essential to look at the evolution of the trade balance component of the current account balance. Figure 2 indicates that the trade balance component of the current account showed dramatic variations over time. It was consistently negative during 1981-83, indicative of an impending external crisis. The following years were marked by consistent trade balance surpluses, indicating that current account deficits emanated from negative net factor services. There is a need to exercise caution in using the composition of the current account to judge the sustainability of current account deficits in the context of the Nigerian economy, as more than 90% of its export receipts come from the export of crude oil. Given this exceedingly heavy level of reliance on the exports of one resource, the trade balance surpluses are not necessarily indicative of an increased ability to sustain current account deficits nor do they necessarily indicate the absence of structural weaknesses in the economy and its foreign trade.
The Stock of External Debt
The ability to sustain current account deficits is affected by the country's stock of international assets. An unduly large external debt makes it more difficult to finance further current account deficits. Moreover, a large debt-servicing burden can easily exhaust export revenues and prevent imports of the investment goods needed for growth. In such a case, the debt burden can create a trap that inhibits growth. Therefore, in assessing the sustainability of the current account deficits, one must take into consideration the evolution of the stock of external debt. 
The external debt-GDP ratio showed an increasing trend until the mid-1990s, with a noticeable declining trend in the last four years. This ratio increased from approximately 10% during 1970-73 and 1974-80 to 55% during 1981-86 and 116% over the period 1987-97 . This steady increase provides another explanation for the emergence of an external crisis in 1986. Further, the average of 116% for this ratio during 1987-95 reduced the capacity of the Nigerian economy to harness external resources to finance future current account deficits. In more recent years, with the external debt roughly stabilized at about $32 billion, the debt/DGP ratio fell to about 60% by 2003. The Real Exchange Rate
From the perspective of the current account, it is important to distinguish between a desirable and an undesirable real exchange rate appreciation. Real appreciation that emanates from a pegged exchange rate regime combined with inflation inertia is detrimental to removing an external imbalance. But, a stabilization policy that results in the inflow of foreign direct investment and other capital inflows can also generate exchange rate appreciation. Such a real appreciation can also be associated with larger current account deficits, but this may merely reflect increased imports of capital or intermediate goods, rather than any fundamental problem. The former form of appreciation calls for a possible devaluation in the future, while the latter is likely to reflect an appreciation of the equilibrium exchange rate. In general, when an appreciation in a country's real exchange rate leads to current account deficits, there is a presumption that such deficits are not sustainable. Figure 4 shows the evolution of the real effective exchange rate. For the period 1981-85, the annual average appreciation of the real effective exchange rate was 12%. Since this appreciation was responsible for the current account deficits during 1981-85, the deficits were clearly not sustainable. In order to return to a sustainable current account position, the government had to devalue the currency toward the end of 1986. With the introduction of economic reforms in 1986, the real effective exchange rate depreciated by 57% (accompanied by average current account surpluses of about 0.3% of GDP) during 1986-87, with a further average depreciation of about 10% (accompanied by an average current account surplus of 6.4% of GDP during the next four years. After a real effective appreciation of close to 20% during 1993-98 (resulting in current account deficit of 3.9% of GDP), the real exchange rate depreciated by about 8% in recent years (1999) (2000) (2001) (2002) (2003) and the current account balance reached a surplus of 1% of GDP.
Economic Growth
The higher a country's GDP growth rate, the greater the current account imbalance it can sustain without increasing its external debt to GDP ratio. Also, high (actual and expected) GDP growth may reflect sustained capital accumulation rates driven by expectations of high profitability. If the growth rate exceeds (is less than) the real rate of interest on external debt, then the addition to total GDP is greater (less) than that of external debt. Economic growth thus becomes an important variable in assessing the external position of a country. The Nigerian annual average growth rate of GDP during 1960-73 was 5%, which strengthened the economy's ability to service the current account deficits that occurred during those years. The growth rate fell to 4% during 1974-80, with a further decline to -2% over the period 1981-85. This declining trend in growth clearly implies a reduction in the capacity of the country to sustain persistent current account deficits and, consequently, points to the need to introduce economic reforms to curb current account deficits. During 1986-2003, the annual average growth rate of GDP improved to about 4%, which increased Nigeria's ability to sustain current account deficits and restrain external crises.
Trade Openness
A more open economy (with a higher exports-GDP ratio) is expected to generate higher foreign exchange earnings, and is in a better position to service its external debt. Nonetheless, a high degree of openness could increase the vulnerability of the country to external crises, especially when the export base is thin through over-reliance on onecommodity exports.
The degree of external orientation as measured by the ratio of exports to GDP increased considerably over our sample period, from an annual average of 10% in the 1960s to 18% in the 1970s, 21% in the 1980s and 44% in the 1990s. The increase in the export-GDP ratio was combined with much higher dependence on oil receipts, which increased the vulnerability of the Nigerian economy to developments in the world oil markets. This level of dependence on oil exports meant that, in the event of an unexpected fall in the world oil prices, current account deficits that were sustainable could easily deteriorate to unsustainable levels, with a resulting increase in the potential vulnerability of the economy to external shocks.
Fiscal Policy as an Indicator
A given current account deficit may emanate from either a public savinginvestment imbalance or a private saving-investment imbalance or a combination of the two. If private sector external liabilities are not guaranteed by the government (if they are, private debts become public debt) and the private economic agents base their saving decisions on the accurate forecast of relevant economic variables such as expected permanent income (otherwise, an overly optimistic expected income can result in a current consumption level that is not sustainable), a current account deficit arising from a private saving-investment balance is likely to be more sustainable than the one arising from a public saving-investment imbalance. This is especially likely to occur because fiscal deficits may induce excessive monetary growth, generating the possibility of speculative attacks, especially in an environment of a fixed exchange rate regime. In such a case, foreign investors are prone to doubt the government's willingness or ability to service its external obligation at some stage in the future, which would lead to the reduction or cessation of private capital inflows and the withdrawal of pre-existing shortterm foreign investments, culminating in external crisis.
Government fiscal balances were in deficit during most of the years considered by this study. Over the period 1965-69, the period of the Nigerian civil war, the government deficit was 4% of the GDP. Given the stage of development of the Nigerian economy at the time, the market's expectation that the civil war would be short-lived and that the economy had the potential for higher growth prevented the current account deficits associated with fiscal deficits from triggering an external crisis.
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During 1974-81, the dramatic increase in the government revenues from oil exports was reflected in a fiscal surplus of 5% of GDP, so that the deficits were more sustainable since they were due to the saving-investment balance of the private sector. Thereafter, the fiscal deficit as a ratio of GDP became 8.3% during the 1981-86 period and 2% over the period [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . As indicated earlier, these current account deficits, arising from a government saving-investment imbalance generated anticipation of higher future tax liabilities and a reduction in capital inflows, so that they hindered the ability of the government to sustain deficits, thereby creating the potential for an external crisis. For the future, Nigeria's low revenue base and the high dependence on oil revenue receipts indicate the need for continued prudent fiscal management in Nigeria.
Indicators of the Adequacy of Foreign Exchange Reserves
Over the period 1960-73, foreign exchange reserves in months of imports were 7 months and current account deficits were only about 2% of GDP, so that the financing of the deficits was not a serious problem. Foreign exchange reserves in months of imports increased to 9 months during the period 1974-80. However, they fell after 1980, becoming about 2 months of imports during 1981-86 and of about 3 months during 1987-99. Using foreign exchange reserves as an indicator clearly shows the unsustainability of current account deficits over the period 1981-86 and explains the introduction of economic reforms, with a depreciation of the exchange rate, in 1986.
The conventional approach focuses on the ratio of international reserves to months of imports. This was done above. However, when capital is highly mobile, this may not necessarily be the most suitable measure of reserve adequacy, since an outflow of existing capital puts downward pressure on the exchange rate, which further increases the need to expand foreign exchange reserves. Moreover, if reserves are low relative to short-term debt servicing --irrespective of the fact that they may be sufficient to cover imports --the country may still experience an external crisis. Also, in periods of uncertainty, there is usually a strong tendency for private economic agents to convert liquid domestic liabilities into foreign currencies. One proxy for domestic liquid liabilities is M2. Therefore, an alternative to examining exchange reserves in months of imports is to examine the ratio of M2 to such reserves. Using the ratio of M2 to international reserves as shown in Figure 5 strengthens our conclusion that foreign exchange reserves were precariously low in the period leading up to 1986. Thereafter, there has been a reduction in the ratio of M2 to international reserves.
Political Instability and Policy Uncertainty
An assessment of political stability/instability is also relevant to the assessment of current account sustainability. Instability subjects domestic and foreign investors to the 1960 1965 1970 1975 1980 1985 1990 1995 2000 risk of a sudden policy reversal, thereby reducing the credibility of the current policy stance. In addition, if a government favoring free capital mobility were to be replaced by one prone to the imposition of capital controls, the occurrence of capital outflows becomes even more likely.
Nigeria experienced considerable political instability over most of our sample period. Its system of governance has oscillated between military regimes and civilian administration. It also experienced a civil war during 1967-70. The military took over from the civilians in 1983 and assumed control over the Nigerian economy until 1999. Such political instability produced frequent changes in the macroeconomic policy stance of the government. This political and economic turmoil did not favor the inflow of foreign resources. Since 1999, a democratically-elected government has been in power.
Therefore, assessing external sustainability on the basis of the political stability indicator shows that Nigeria does not fare well for most of our sample period, with the exception of the last six years during for which political stability with a civilian government augurs well for the Nigerian economy.
To sum up, our consideration of the various macroeconomic indicators to assess the sustainability of the Nigerian current account deficits reveals that they were excessive and unsustainable over most of the period. They were often associated with exchange rate appreciation, a fiscal deficit, a low saving rate, high concentration of exports in a particular commodity and low economic growth. In turn, they led to a growing external debt and high debt servicing costs, for which there were inadequate foreign exchange reserves. These elements, in addition to the political instability, meant that current account deficits had a high potential for degenerating to an external crisis, and did do so. The last decade, especially the last six years, show a reversal of this tendency.
INTERTEMPORAL MODELS OF THE CURRENT ACCOUNT
From an econometric perspective, the assessment of the sustainability of the current account deficits and surpluses requires estimation of their optimal levels for comparison with the actual balances. This section, along the lines of Makrydakis (1999) uses the PVMCA to determine the optimal current account balance. This requires the specification of the relevant PVMCA.
Consider a small open economy that can lend and borrow at a constant real world interest rate r*, and produces a single tradable good Y t . The representative agent is assumed to have rational expectations. The infinitely lived household has the expected intertemporal utility function given by:
where is the subjective discount factor; E is the expectations operator; U (.) is the period or temporal utility function and C represents the consumption of the single good. The relationship between net foreign assets and the current account balance is:
where B t is the net foreign assets; Y t is gross domestic product; C t and G t represent private and government expenditures, respectively; I t is private and government investment; and CA t is the current account balance in period t. By taking the expectation of (2) and by imposing a 'solvency condition' (transversality or no Ponzi game condition) to rule out the possibility of bubbles, iterating the dynamic budget constraint in (2) gives the intertemporal budget constraint facing the representative agent as:
Maximizing (1) subject to the constraint (3) gives the optimal path of consumption as: 
The open economy rational expectations consumption function is given by (4). For this function, as in Hall (1978) , planned consumption is constant but actual consumption will change as the stochastic processes in the economy evolve 5 . Substituting (4) into (2) 
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The basis of the intertemporal model of the current account is provided by (7): the optimal current account serves as a buffer through which private agents can smooth consumption over time in response to temporary disturbances to output, investment, and government expenditure. A rise (fall) in the current output above (below) its expected permanent value leads to a current account surplus (deficit), reflecting consumption smoothing. A temporary increase (decrease) in the current output above (below) its long run discounted average will induce individuals to accumulate (deplete) interest yielding foreign assets as a way of smoothing consumption over future periods. Finally, a temporary increase in government expenditures has the same effect as a temporary productivity shock: a higher current account deficit enables economic agents to minimize the impact of such a shock in any given period by spreading that impact over the entire future.
We next derive a compact form that shows that an expected positive change in net output in the future increases the current account deficit in the current period. Define net output Q t as gross domestic output less gross investment and government expenditures. That is,
The permanent value of net output Q can now be written as:
Substituting (10) 
Note that:
Therefore, (12) can be expressed as:
The current account in the current period based on (13) is:
In (14), temporary shocks lead to changes in the current account, with the extent of the movement in the current account being a decreasing function of the persistence of the shock. The implications of (14) are the following. First, a country will experience a current account surplus only if it expects its net output to fall in the future. 7 Second, a temporary increase in government expenditures, in investment, or a decline in productivity is expected to generate current account deficits. In these cases, there is no need on the part of the government to initiate policy measures, such as an exchange rate devaluation, to correct such current account deficits. Third, if the observed current account deficit reflects consumption smoothing through borrowing abroad by private economic agents, then the observed current account deficits may not necessarily result in the accumulation of unsustainable foreign liabilities.
TESTABLE IMPLICATIONS OF THE PVMCA
The actual current account adjusted for consumption titling, CASM t , is given by:
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In order to determine the consistency of the Nigerian current account with the joint hypotheses of consumption smoothing behavior and intertemporal budget constraint, the optimal (or benchmark) current account, CASM^t, must be compared with the actual current account, CASM t . 9 Equation (14) provides a number of testable implications of the PVMCA. First, if Q t is a stationary variable (i.e., I (0)), then the optimal current account CA^t must also be stationary in levels, since it is just a linear combination of stationary variables. The stationarity of CA * t conditional on the stationarity of Q t , constitutes a relatively weak implication of the PVMCA (Otto, 1992) ).
Second, (14) implies the existence of a long-run relationship between net output and consumption. Consider the vector of time series z t =[r*B t , Q t , C t ] to be individually I(1) processes, (C t and r*B t by theory and Q t by assumption) 10 . From (14), CA t is a stationary variable, since it is a linear combination of I(1) time series. The stationarity of CA t implies a long-run relationship between net output and consumption.
Third, the PVMCA asserts the equality of the actual and optimal current accounts. From (14), creating the optimal current account series requires estimating the present value of expected changes in net output, where the expectation is conditional on the information set used by economic agents. The information set on the basis of which agents forecast future values of the variables contained in net output is generally unknown to the researcher. However, precise knowledge of the content of information utilized by the agent is not needed. This is because, as Campbell and Shiller (1987) have shown in a different context, the current account itself reflects all the information available to agents for forecasting these variables. Indeed, under the null hypothesis of equation (14), the current account should itself incorporate all of the consumers' information on future net output changes. Consequently, consumers' forecast of changes in net output ( Z ,) for t > is based on the p-order vector autoregression (VAR) model in (16), where, for ease of exposition, we set p=1. 
where V 1t and V 2t are errors with a conditional mean of zero. Equation (16) is used to forecast the expected value of Q t in (14). Taking the expectation of (16) yields:
In (17), we use the condition that where V is the variance-covariance matrix of the VAR parameters, and k/ is the matrix of derivatives of the k vector with respect to these parameters. Lastly, once the optimal current account series has been calculated, an additional implication of PVMCA is the null hypothesis of the equality of the variances of the actual current account and the optimal current account. If this is found to be valid for Nigeria, then the Nigerian economy can be considered as receiving sufficient capital flows to ensure consumption smoothing.
EMPIRICAL ANALYSIS Data used for the analysis
We employ the PVMCA to derive the optimal current account balance to investigate the excessiveness of the Nigerian current account deficits. Our data is annual, over the 1960-200 periods, and is from the World Bank, Social Indicators of Development Database.
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We start with annual data on private consumption, government consumption, investment, and GNP in billions of Naira. These variables are converted to real per capita terms by dividing the nominal variables by the GDP deflator [2000 = 100] and the level of total population. The real per capita private consumption expenditure is represented by c t . We compute net output as GNP less the sum of investment and government consumption expenditures (q t ). The actual current account is the difference between net output (q t ) and private consumption, adjusted for consumption tilting. It is represented by casm t , where:
The optimal consumption-smoothing current account is given by:
When consumption tilting is not taken into consideration and =1, then the actual current account deflated by population and the price index is: t ca q c (22) The associated optimal current account for equation (22) The first task is to establish the stationarity of both net output and consumption. Then, the existence or not of a long-run relationship between these two variables is examined. Testing for the long-run relationship is crucial, as the estimate of cointegrating parameter is needed in order to use (20) to determine the consumption-smoothing current account balances. Once we have estimated the two versions of the current account, (casm and ca), the next task is to run the VAR for the change in net output, q t , and our two definitions of the current account. Estimates from VAR estimations are then used to derive optimal values of casm and ca (in equations (22) and (23)), which is the basis for testing the consistency of the Nigerian data with the PVMCA. Subsequently, the stationarity of the optimal current accounts and the variances of the actual and optimal current accounts is examined to see the extent to which the predictions of the PVMCA are confirmed or rejected by the data. Then, the excessiveness of the actual current account deficits is assessed.
The econometric analysis is mainly focused on testing the restrictions implied by equations (21) and (23), which specify the present-value relationship between the current account and the change in net output.
Unit Root Tests for Consumption (c t ) and Net Output (q t )
Stationarity tests and the Johansen cointegration technique were used to determine if there exists a long-run relationship between net output q and private consumption c. The plot of q t and c t in Figure 6 showed a trend, indicative of their nonstationarity, so that unit root tests were next employed to test for the degree of integration. The Augmented Dickey-Fuller (ADF) and the Phillips-Perron unit root tests were used to test for stationarity.
14 We employed as well the Modified ADF (Elliott, Rothenberg and Stock, 1996) (DF-GLS ERS) test in which the approach is to first detrend the data so that the explanatory variables are extracted out of the actual data prior to running the test regression.
15 Table 1 presents the relevant test statistics for examining the stationarity of net output (q t ) and consumption (c t ). The three unit root tests show that q t and c t are non-stationary variables but their first differences are stationary, so that we conclude that they are both I(1). The ADF is the augmented Dickey-Fuller test. Critical values with a constant and time trend in the auxiliary regressions at 1%, 5%, and 10% respectively are -4.19, -3.52, and -3.89. The PP is the Phillip and Peron test and the associated critical values at the same levels of significance as indicated above are: -4.19, -3.52, and -3.189. The Modified DF is the Elliott-Rothenburg-Stock DF-GLS test statistic. With this test, the critical values at the same levels of significance as for the other tests are as follows: -3.77, -3.19, and -2.89. Johansen's (1988) cointegration technique is adopted to examine whether there exists a long-run relationship between net output (q t ) and consumption (c t ). Johansen's maximum likelihood procedure is based on a linear system: 
Cointegration Analysis of Net Output (q) and Consumption (c)
where v is the drift term, X t is the vector with the n variable of the system. Assuming X t Ĩ (d) with d 1 and u t ~ N(0, ). The A i are coefficients matrices. Reparameterizing this VAR (k) produces an error correction of the form:
Here is an n x n coefficient matrix that can be factorized according to the number r (0 r n) of linearly independent cointegration vectors:
( 2 6 ) where (n x r) is the matrix of the adjustment coefficients and (r x n) is the matrix of cointegrating vectors. The matrix has rank r (rk ( ) = r). The Johansen procedure is based on the solution of a generalized eigenvalue problem. The eigenvalues ( ) are ordered, starting with the largest ones. The number of eigenvalues statistically different from zero indicates the number of the cointegration relationships r.
A likelihood ratio test is carried out by testing the hypothesis H o : rk ( ) = r against H 1 : rk ( ) = r+1 for the maximum eigenvalue test or H 0 : rk ( ) = r against H 1 : rk ( ) r+1 for the trace test. The test statistics are -T ln(1-^r +1 ) and -T n i=r+1 ln (1-^i ), respectively. The i captures the ordered eigenvalues of the system. The plot of net output (q t ) and consumption (c t ) indicates a trend seemingly shared by the variables. The Johansen cointegration approach is used to determine the existence of a cointegrating vector between net output (q) and consumption (c). Its trace and maximum eigenvalue test statistics are presented in Table 2 . Both of these tests indicate the existence of a long-run relationship between the two variables. T * is the trace test; and MES is the maximum eigenvalue statistic. CV * (5%) is the critical value at the 5% significance level.
The cointegration equation, normalized with respect to c, derived from the Johansen technique is: c t = 0.890572*q t (0.09999)
(27) implies that the estimate of the long-run relationship between consumption and net output over the period 1960-2003 is 0.89. Since a value of less than unity implies consumption tilting towards the current period, our estimate of 0.89 indicates that the Nigerian economy was consuming more than its permanent income, making it a net external borrower over the whole period. This is confirmed by the actual data on its external debt for Nigeria, whose external debt-to-GDP ratio increased from about 10 percent in 1970 to 110 percent in 1986.
The Error-Correction Model for Net Output and Consumption
The error-correction model is used to examine the short-run relationship between net output (q) and consumption (c). In the dynamic equation for consumption (c), the coefficient on the long-run disequilibrium between net output and consumption (e t-1 ) is highly significant. However, since the coefficient of e t-1 is 0.94, the speed of adjustment seems to be too high: consumption adjusts to its long-run value by 94 percent within a year.
Short-run dynamics in consumption appear to depend significantly on lagged changes in consumption and net output, as shown in Table 3 . Diagnostic tests of the estimated model indicate that the residuals are free of serial correlation (LM test), and heteroscedasticity (ARCH test). The Ramsey reset test also indicates that the estimated parameters are stable over the estimation period.
TABLE 3 SHORT-RUN DYNAMICS BETWEEN NET OUTPUT AND CONSUMPTION
Variable Coefficient 
Tests of the PVMCA and Excessiveness of the Current Account Deficits (ca)
The pertinent issue from the perspective of this paper is whether Nigeria's current account deficits were greater than the optimal ones implied by the PVMCA. To judge this, two estimates, casm and ca, of the current account are derived and compared with the corresponding optimal current account (casm^ and ca^). The first one (casm) is the one consistent with the consumption smoothing part of the current account and is derived by setting equal to 0.89. Since, given the intertemporal budget constraint, a country cannot borrow forever from the rest of the world, the second estimate (ca) of the current account is derived by imposing the condition that = 1.
In order to estimate (21) and (23), the vector autoregression in change in net output ( q t ) and current accounts (ca t and casmt) is estimated by applying OLS to its constituent equations. A one-lag VAR for the variables of interest, q, ca, and casm, is chosen by the AIC and Schwarz Criterion (SC). An empirical estimation of (22) with the tests of the restrictions implied by the PVMCA is reported in Table 4 . Figure 7 plots the actual current account ca t and estimates of the optimal current account ca^. For most of the period, both were in deficit. Figure 7 indicates that the PVMCA predicts the general direction of actual current account movements, especially the current account deficits in the 1960s, the 1974 and 1979-80 current account surpluses arising from global increases in oil prices, the 1981-83 current account deficits and the improvements in the current account position during 1994-97. Therefore, the optimal current account implied by the PVMCA seems able to track the behavior of the actual current account closely. However, the variance of the optimal current account is about 66% of that of the optimal current account, indicating that speculative factors were important in capital flows.
Further, the actual current account balances were excessive relative to their optimal level for most of the years. Consequently, the current account balances were persistently excessive in the period preceding 1986, especially 1981-84, which explains the occurrence of the external crisis in 1986: the increasingly excessive current account deficits gaps signaled to investors the precarious ability of the Nigerian economy to meet its external obligations arising from unsustainable current account deficits. During the past ten years, the gap between the actual current account balance and the optimal one has narrowed considerably. The appropriate critical values are as in Table 1 .
In terms of statistical testing, with one lag and two variables ( q t and ca t ), the vector of coefficients implied by the PVMCA is [0 1]. However, in Table 3 , the estimated vector is [-0.240 0.726] , which, with high standard errors, are not significantly different from their theoretical values. Overall, the 2 test, with a p-value of 0.014, strongly rejects the model, thereby suggesting the need to explore the relationship between the consumption smoothing current account and net output.
As indicated in Section (IV), another implication of the PVMCA is the stationarity of the optimal current account (ca^), based on the premise of the equality between optimal and actual current accounts. As shown in Table 4 , this restriction is not rejected, so that the optimal current account (ca^) is stationary.
Tests of the PVMCA and Excessiveness of the Current Account Deficits (casm)
Since the current account includes a consumption smoothing component and a consumption tilting one, the cointegrating parameter for the long run relationship between net output and private consumption can be used to derive the consumption smoothing current account casm^, which removes the volatile component of the current account. With one lag and two variables (i.e., the change in net output q and the consumption smoothing current account casm), the k-vector based on the PVMCA is expected to be [0 1]. However, as shown in Table 6 , the estimated values are [-0.077 0.796] , though, with high standard errors, they are not significantly different from their theoretical values. Also, the coefficient (0.79) on casm (in Table 6 ) is higher than the coefficient (0.73) of ca in Table 4 . While speculative factors still appear to be a significant determinant of capital flows, there is increased co-movement between casm and casm^, with var (casm^)/var(casm) of 75.4%. Overall, the 2 test, with a p-value of 0.60, does not reject the model. The above findings yield several insights. The optimal consumption smoothing current account was usually in surplus and the consumption smoothing one almost followed it, as the comparison of casm^ and casm in Figure 8 indicates, so that the reason for the observed current account deficits lies in consumption tilting. Hence, and as the comparison of ca^ and ca in Figure 7 confirms, Nigeria's accumulation of external debt was largely due to the country's preference for relatively high current consumption. The sustained accumulation of external debt driven by relatively high consumption eventually became unsustainable. This was the underlying cause of the external crisis in 1986. Another implication of the PVMCA, indicated earlier in section IV, is the stationarity of the optimal current account (casm), due to another implication that indicates the equality between the optimal and actual current accounts. As shown in Table 6 , this implication is not rejected by the data on the optimal current account (casm). 
ABLE 6. TEST OF THE PRESENT VALUE MODEL OF THE CURRENT ACCOUNT

ONCLUSIONS
This paper has investigated the excessiveness and sustainability of the Nigerian current account deficits during 1960-2003 using two alternative procedures. The first one of these was the use of established macroeconomic indicators and the second one was through the estimation of the PVMCA.
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The PVMCA is an intertemporal approach to current account determination based on consumption smoothing: basically, consumption smoothing in response to unanticipated shocks to the output of the economy are achieved through current account surpluses and deficits. This approach was used to estimate the optimal current account balances, and actual current account balances less the estimated optimal ones were used as the measure of excessiveness of deficits and surpluses. This measure clearly showed excessive current account deficits over many years, but most especially in the period preceding the external crisis of 1986. Our findings imply that the PVMCA is a valid theoretical framework for the examination of the Nigerian current account during 1960-2003: the consumption driven external imbalances in the face of declining net output in the mid-1980s resulted in unsustainable consumption levels and explain the necessity for the introduction of the adjustment package adopted in 1986.
The PVMCA does not explain the causes of excessiveness of the current account deficits and their sustainability, so that an examination of the major macroeconomic indicators, commonly used for this purpose, for the Nigerian economy was also undertaken. The evolution of several such indicators indicated the unsustainability of the excessive Nigerian current account deficits. It was, therefore, not surprising that structural adjustment policies had to be adopted by the Nigerian government in 1986. In the last ten years, however, the gap between actual and actual current account deficits has narrowed substantially, and our examination of macroeconomic indicators supports their sustainability.
The use of various indicators to assess the sustainability of the Nigerian current account deficits also revealed that assessing the sustainability of external imbalances must be based upon a wide range, rather than a single one, of relevant macroeconomic indicators. Current account deficits associated with exchange rate appreciation and fiscal deficits appear not to be sustainable. Current account deficits that are associated with low savings, high concentration of exports in a particular commodity, lower economic growth, growing external debt, and high debt servicing, inadequate foreign exchange reserves and political instability, could easily degenerate into an external crisis. Therefore, our findings provide the following policy recommendations for Nigeria: continuing use of the floating exchange rate regime, prudent fiscal policy, increased domestic resource mobilization and diversification of the export base. Another recommendation is on the use of unexpected and transitory increases in oil revenues. These usually occur due to temporary oil price increases. Too often, such increases resulted in increases in government expenditures, while unexpected falls in world oil prices tended to culminate in sharp reductions in public investment. The policy recommendation flowing from our analysis is that any temporary increases in government revenue should not be accompanied by an increase in non-discretionary expenditures, which may be difficult to cut in the event of a future fall in revenues.
ENDNOTES
*This paper draws on Adedeji (2001 Adedeji ( , 2002 and Adedeji, Handa and Darku (2005) . We would like to thank, among others, Stanley Black, Eric Clifton, and Saleh Nsouli at the IMF and Franque Grimard at McGill University for helpful comments and suggestions. The views expressed in this paper are those of the authors and should not be interpreted as those of the International Monetary Fund. We are also grateful to the referee of this Journal for very useful comments and suggestions. See Obstfeld and Rogoff (1996, p. 74) for this definition of a permanent variable. 7 The analogy to household saving is illuminating: as shown by Campbell (1987) , an implication of the rational expectations permanent income model is that households save when they expect their future labor income to decline. In the PVMCA, net output plays the role of labor income and the current account plays the role of saving. 8 In the absence of consumption tilting, = 1. The optimal current account is given by CA^t = (Q t + rB t ) -C t *. 9 The optimal current account is given by: ˆ CASM Q rB C * . 10 Instead of having three variables in the vector of time series, we can submerge net factor payment into net output and examine cointegration between it and consumption. The cointegrating vector gives an estimate of the consumption tilting parameter when is not equal to 1/(1+r*). 11 It is straightforward to generalize this expression for higher order VARs by writing a pth order VAR in first order form (see Otto (1992) . 12 The expression in (19) is valid as long as the infinite sum in (14) converges, which it will if the variables in the VAR are stationary. 13 An interest rate of 4% is assumed for our derivations. However, changes to interest rate do not have any qualitative impact on the results reported in this paper. 14 These approaches have low power against plausible trend-stationary alternatives. This weakness should be kept in mind when interpreting the results obtained from their application. 15 The importance of using this modified ADF lies in its ability to minimize the problem of erroneous inferences when a series being tested, for unit root, has a mean and/or a linear trend in its data generating process. 16 Empirical results obtained in this paper are qualitatively similar to other studies that have looked at the validity of the PVMCA as well as the issue of current account sustainability. Ghosh and Ostry (1995) conclude that most of the restrictions suggested by the PVMCA were satisfied by data from a large number of countries during 1960-90. This result was interpreted as indicating that capital mobility may after all be quite high among the list of countries considered by that paper. McGettigan (1999) uses macroeconomic indicators to examine the current account and its sustainability in the Baltics, Russia and other countries of the former Soviet Union and arrives at the conclusion that the use of indicators should be regarded as only one part --albeit a potentially important one --of a country's external sustainability. His results over 1990-1995 indicate that optimal consumption smoothing did not take place over the sample period, indicating that the path of net foreign liabilities was found to have been set on an unsustainable path following the 1989/90 balance of payment crisis, though this trend has been reversed in more recent times.
